Autecology of the Endangered Plant Howellia Aquatilis; Implications for Management and Reserve Design.
Howellia aquatilis is an annual aquatic plant of ephemeral ponds. It is considered extirpated or endangered throughout its range in the United States Pacific Northwest. I studied populations in the Swan Valley of Montana to determine life history traits and ecological attributed in order to influence planning decisions on lands managed for multiple use. Germination trials demonstrated that seeds of H. aquatilis require an aerobic environment and cool temperatures to germinate. Germination was highest with daily alternating temperatures and total darkness, and was unaffected by different light regime and aeration retreatment conditions of 50- and 100-d durations. Natural seed banks were largest immediately following seed dispersal and pond drawdown, but were reduced 82-90% by the following spring. Seeds remaining in the seed bank showed reduced germinability and vigor. Aquarium experiments indicate that growth of H. aquatilis is best in the peat substrate in which it occurs naturally, and is reduced by 45% in a more fine-textured organic soil and by 85% in a mineral soil. Multiple regression analyses of 12 environmental variables from 23 H. aquatilis ponds and comparisons between ponds with and without H. aquatilis suggest that pond depth, amount of dissolved solids in pond water, depth and composition of pond substrate, and degree of human-caused disturbance have significant effects on the abundance of H. aquatilis in the Swan Valley. Taken together, these results suggest that Howellia aquatilis is rare because it can persist in only a small subset of wetlands-freshwater ephemeral ponds with a shallow, coarse textured organic surface horizon. Thus, H. aquatilis will be sensitive to disturbances that alter pond water quality or substrate composition. Lack of a persistent seed bank makes H. aquatilis prone to large fluctuations in population size due to environmental fluctuations. Both habitat specificity and large variations in population size are often associated with a high risk of extinction. Howellia aquatilis can only persist during periods of climatic fluctuation as a metapopulation in an area that contains large numbers of appropriate ponds of various depths. Consequently, long-term protection of this rare species will require habitat protection in large wetland complexes throughout its range.